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(54) FET TRANSISTOR AND FABRICATION 
THEREOF 

(57) Abstract: 

PURPOSE: To provide an FET transistor employing a 
hexagonal system silicon carbide as a material, and 
fabrication method thereof, in which high power 
conversion capacity is realized by reducing the 
source-drain leak current when the gate voltage is 
turned OFF and decreasing the electric resistance when 
the gate voltage is turned ON. 

CONSTITUTION: It is constituted such that the current 
flowing through a main current path, e.g. the current 
flowing through the source-drain of an FET transistor, 
flows in parallel with the plane {0001} and a channel is 
formed in parallel with the plane {1 120}. 
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13 X , 













{000 1] WlZttLTWnttfaX-fcZ^tZtt&t 

iII^i¥MM<oo o 1 >*|6]*><ii5fB«B 

mtmitmmmm^o^^mm^ (ooon mz 
imitmmm<Di£Mi¥to?j&m$i<o o o 1 >*fatfm 

So 

m 2 omt&mfr* u^mwKommo-mzBfS. Ltz n 

ism 2 co^b^m<D$i^(Dg® £aa ?- vwm.ii . 

omtmmfr *ttz> mm±iz m& * ftfc v-x t . 
mtteftftWimzBi&istitz Ku>r>mffi*(ixfca» 

^tfi;frM§a<o o o 1 >;£fl£ifrlB3fc&<*&®£WT 
m^. K u-f >««BBO>«slte»^llHaiWba*a)tt» 

^ {0 00 1) @|C^Lr¥^T^fS]T?fe^)^ 

n sa>»aM(3>« 1 aA^ftifca^fr 

mtcff 1 oA^ B °p^<b^a)±(csji Lfc p soma 

0>jR2a>A*»BMk3i*a>««i. »*2 0>«<bS*© 

{|«<DS®(D-» t L < l*£Bl=:fl2l* Lfc n iwsma 



3 1016 

ea^»*ejs»< o o o 1 >;£isj£ii5fB£*#<*aB<t 
-xis, k u-f r/m«Ha«a«»*<firERfl:£*a> 

tta^NBffift (ooon ffi(r»LT s Pffft*fii"eft 

5c<t£ft®<t-r&m^3frs b^>vx*o 

*ia>HMba*±(=»***ifcV— xist, UES2 
a>BMba*±ic»***tfc^— flrfB^fttt^ 

BI=fl&J»* Mz K U-f >«a*«xfct#»i h 5 >v 

xjhcslvc. fldiBK^mH^r^a^Mis^a 

<0 O 0 1 >*B*«EStl»#«IBi:¥fffttt«BB«-C 

jej+e/^njftirfiy, i^v-xta, Ku>f 

looou mz 

n$!a>»«S!©«1 0>A*»»<ba*^t><f*««t. 

a>JB2 0>A**l)Mba*a>*J«t. K«2©KMbaaw> 
«tt<D*B©-»J& x t>WE* 1 0>ftfcJISs<D««l::*r 
« cfc 5 LfcUIBB 2 a>KftSXa>«tt<l: y t 
•JTffiSG>K^P+ S<DWBS<D*3(DA*»BHb£* 
a>««^. UE*2(D»<bSiRa)««(Daffla)-»(c^ 
jaLfcnjE<D»«S!a)!B4<Dft<bS*a>««i. bTfIBIb 

Stl»#MI=»«**ifcK U-f flsEm 3 com 

itmmo>fc&±iz&mn*itz?— vm&zffitttzm&zh 
»*ipU8»<o o o 1 ^issttEstftttfiB^sMT* 

aBHfigt?3:t 0 ^^ri/-v;UfaSUTfcy. 

«. K i/-f ttBiWMMBM tOOO 

1] BlcttLT¥frfe*ffl^fc6^£*1#»£^**# 

1 W«fia>A*ftBMbS*3^6**18«t. flJfB&<b£ 
*±(c»j«**LfcttE«ib»Klii: >3 * 

ttE3t»i*KB«=»flt**tr«rESl» 
(*t *****»rt-r5W«*«*fc*-f ^ 
icfcur . ttE*Hba«JI*<*»*M*tt»»< o 0 o 
1 >*fiftttE3t*(*«Bfc¥ff«tt«ll«'e^tf** 
*>-v;uja*Lrfcy. ao»E*>3^ K*— Mt»E 

6*)B*aa 10 00 1] |C^LTWci:*lS]*Cfc«)ui: 
1 1 (7)AM^biI^b^^I8^, MB 



(3) 



»BW7- 1 3 10 16 



ii^-r^tiS^W*e*8Sc<o o o 1 >*fij£mE3fc 
i5iH«2a>afca*±(=»***Lfc««^. sit* 

2(DBHbS»B0>tt»¥WBtB» {000 1} BKttL 
Ko 

[»3Rai o] m 1 mmm^r^.^±.^f^Ltz. 
urn 1 (D^^mtmma>±izmmLtzmzmmmom 
rttfLZtitzm 1 w«fi©»3<DA*a»Hb£*a>«* 

4©A*»D«ka*a>«J«t. tMBSK4a)DHbai*±l= 

An 6 ffi 4 ® jft tbSXB 1***1 1 < o 

o o 1 >*fo&tite*#*m*t*fttj:&mKtovxe 

- KlflllOlltBBiWREV 1 *v&«4©»Mb»*B 
(DiBSi^Mffiffift 1000 1] ffi|c»LT3Ffr«:*lpn? 

HMMM 1] SlSiS^tSH»±l=MLfc, 

igi^a^a>sgi(DA*sffi^*^t>fe^>ffi«i:. fir 
ex 1 a>A*aa<ba*a>±(c*iiLfcjii z 

2©A*a«*b3£*D««£* BaE«2fl>BHb^*±f= 

wt&^Mzm 1 ^ssi<Dm3(DA*aenb^s<Dffl« 

WE*3 0>K<bS*±i6atM±WE!B3fl)a<ba* 

<e>sb a>- W(ci^ja**tfc jb 2 gmswig 4 a>/v*ftffi 

<b^tna>««^. ttEIB4flE)IWba*±l=»J***Lfc* 
V-KIgt »EJB3(D»Mba*±Cc»fill*#tfcy— 

ffiSx-fc+M UX^Cfc^T, ttEIR 1 bi 4 (DJBHbM 
BB#«»*M*ttlMS<0 0 0 1 >*fi£«E£»(* 

bUIB* V- K««*»E7V - K««nB©«a«»*<« 
E«i *^&jR4a>«ftas*ia>iaa*«iffl»» {ooo 

[ig^in 2] ^-v^^^flEiB^Asaa^baiRme 

3b<WEK4ba**tt»a>tta*MH»* (1120)® 
3] H**4Xi±H**5a)<5r*L^j=Etta> 



E*Mba*a>ttft*MB«» 11120] ®lc«LT¥ 

4] A#attfca**ia*a>iM^Bim 

{JM 0 0) B*±*B£U R±ftBlc;g«|l£]f$fft 
WE9l»a)«fi*^-V>*^iaai:LTffll^*« 

it. »E±*BK*tU"CBlt*IP)fcSlM*1 5 0fiSft 
*-****n?*y* fio. f»EA*»BMba*JMS»© 
eS^W*lS]fSa< 0 0 0 1 >*Ip](cS LTWr l=Bl* 

«mi si A^AttibaxwttAotaA^nni&ik 

{1 1 2.0) IS±i@i:L, »±*HI=*»*»fit 
U WEaittflOtlB*^ 1 ^^*^**^*: UTAH*** 

I*. TOE±«ffll=»LT5Ffrfc*lMi 1 2 0iS*&-rfii 

**«rc*y* mo. ftE**AKfca**«MaiM 

3*W*lR]|Bft< 0 0 0 1 >*|ftlc» LT^fTKJ&J**^ 

[R**1 6] A^a^bamm^a(D*g B B B ^B^ 
{000 1) B££8B£U S±^BC:X£P£fl2fi6 
U «E8l»fl>IBB*9 t -v>*^»rtiBfcU"Cfflt^*« 

it. «iE*aa(-»u"csii*iPi"c?*y* ao % mtea 

*»»Mba****©«»*M*ttffl«<± 1 o o >^ 

7] qj oo) eaffl*fi*±*at-r* 

L/-f >Batf*2*«aia) , >xyussiR3R^a^-*xa 
«E»2SiBHa>«5x;uB«>«Bi=* mimmmo> 

V-xlM»»i:, B**<tttE*l»«H«)KL/-Y> 
BI=*"C**"*9I»T?*^"^ R3l*HB!lfi#*rE**B 
|r**LTBie*Rlft-&iM±1 5 0SSStftSSlSltft 

y. r-o. »EA*»iMta**«»a>«»*«*tt» 
a<oooi >*iRuc»L-c s Pff(-«rEaiw*»rt'*"* 

I8fc. «E*»a>«Blcy-h»ft«*^LT^-h 
B«*»*-T*xBi:. «EA*»»ft3S«JMS»^x 
/Nfl)ttO)fflaBi:Kl/<>MS. t9ESB2#aS0>^ 

m*ai si 11120] esi*fi*±8iit« 
m 1 »«fi<DH^**tt**<&A*a«<b&**tt*^ x 

u-f >Bai/*2»«sa>^x^B*B3fc»«"r*xa 



(4) 



ttm^- 7-131016 



t. ffltE»2«aso>^x;usa>s®rcai wmsov 

o o 1 >*rpjfc»LTspff(c«riHaiw*^ja-r*xa 
*^jat-r«xat. siKA#aBHb&ssiMsa^x/\a> 

flKDMUkBlc KU-f>««** i&E1&2»«ga>^x;i, 

[»*919] {0 00 1) <saH;*rt&*±»B£-rs 

SB 1 ^mMa)^^ii3E^ilJ^coA^ B H H ^^b^m*^Ox 

(M9ffi*aic. itf^^>tJi/*fii:«fcyai vast® 

KU-f >Hatf«2»«S!©^x;HB*lil*^rt-rsx 
mt. «TEIg2#ai»<D^x;uHa>a®(c. 11^11 

(Dv~xH*»»wi=^-rsxai:. tME»i»as! 
sc^LTii^t'fcy, mo. «jEA*aftfcffi* 

JMSaa>«»*M*tt»»<J_i oo>^fS](c^tT¥ 

m=i(nE9w*»jiM-*xa£* mtzmmommi-?- 

*ft»ft»**ISft^x/\a)(tea)Battffliic Ku-f >a« 
MESl2#^<7>Ox;uHlcv— Xi«£f*if*i 
*— 5^fg^*t!:axfl£. ^t^ci^att 

[IS^ii2 0] fr£R3R* 7 1 o A n 

6o>«*L*M=E«a)*iiw*«-a. ajMas^ 

o o*P7f?;u h7>^7fel±<aa:fc&»#fiTM£JB-f £ 

[»3R* 2 1 ] is#n 1 femora 7 &tf 1 o ^ 
o o^P/iOu h7>^7^b 1000 o^ptK;u H7> 

[000 1] 



[0 0 0 2] 

*aAJBO>*aMUMII (i O *HaS-i-4W=tt. ± 
irLty'j3> (S i) ^tf'JOAfltfjt (G a A s ) <D 

*ttft^x/\35<SL^+irfcy. -HbO)figS(i4S 
a<Dea«***^£c**<tt&JhTi** 0 me 

»«H»l=outt, Bfti«*W<lll<«i:ot*t 

»y. Ka««oa«Ti=fe«t ttsttana*** 
y OA»*(D*e»^x/\*ffli\s*wi*S6»=a3L^T 
[0003] ca>«fc5<fi8#*tr«S"f *fc«>. is^i^ft 

r^fco IP*>. ^<Dffi<bSimi*vU3>(=Jt-<Tx^;u 

i)Witt$)iott^o fit, z&mtmmfrbuz 

[0004] fcfc. »<t^*0)*.«a(cot^-c(*. y'J 
3>-^#y^Aitt*^iRi«fta*aa)fliasi*ota> 

<t. /v*a<D«ag*l#0=fei(Ot<D2«S*<fe^o #SW* 

a>«tti** WE3t*aa>«36(D*.«ar=a:^T. A^a 

4>fltfi0>lMSa<D:#*< * y StlT i^sct *<*U g»*lTl* 

[0005] zn&sizmitmmi** ^ya^u^ 
AStlfiicJt^T. a^jS^WtttfWxTtet***© 

«iMi{»a>ttjt«»fcy. 

fctfxrfwtt:** *a>»iaa*«UM- £ - 1 tfiitmm 

[0 0 0 6] cHl:MLt, r<«ifi(=«:y. 

u mo. *j»ofc«fta*a>j|i«aA<tt 



(5) 



7-131016 



-239778 ^^{^^ftf-^^ h7>vX^^ 

[ooo7]@i3ii nnEBu*i=**«<ba*©»is 

[00081 013 (a) ( b ) (= £lvt\ 5 1 I* 

fgSt*ft<ttl*n& (n+ H) RL 5 2ri«tn:*A<K^n 
S! (n- S) 0>KU-r>Ji. 5 3(ipM^x;U)i. 5 4 

7li«». 5 8l±KU^r>««. 5 6 
oi±>f- h«ffi. 6 1 (*#^<*««. 6 2li¥«<*g« 

6 1 o±S®tfe^o 

[0 0 0 9] fit, R<bS3R<D*ttSi35^«*#aW* 
St6 1«l^r. n+M5 1. n-!Kb-f>l 

5 2, P M^x;uH5 3(±. IR{caJitt»J=fllJ**^ 
*3W*a«6 1 (DpH^x;ujl5 3ffiiJA<^a®6 2£*£ 

itLti^ B itrffipS!^x;ni5 3(DSaa>-»«c(±n 

fiMMNcii* nSV-Xi54A>6pI'>x;H5 3* 
^LTn- SKl/-<>i5 2i:*i?8L, mIfB^S®6 

mH6oA<iSg^^^o n+ mis 1 <DHttffia>B8±i* 

ji 5 3 <Dmi&mJktfmiffii&Mizmtez> nsv-xi 5 

[0 0 10] «rlB«*(c«t>S«*S!i*h7>v^^ 

V-X18 5 9 |cJ»£<&f|pM»EE*«*& LfctttMciSl* 
T, ?— hiS6 0|CV-Xig5 9 (eft L TIE 0)^— 

6 5 8^bC(DfV>W5 6$ALtV-X«S5 9 

l=fi*atttfWi- ^SH7>i?x^lit>tt8 
-CfiO>y-K«ffi*(MW*±* WIE9l»5 7fl)«»= 

[001 1] a*. «*»»h^:/^;**i=fii*Ti*. 

J: «x.tf. »Jim7b£»1 O/im0I$ 

tt»«»*<*«i=^* < , p ioxjh 5 3 a>mmz\t 



nHV— *«5 4*&n- S! K U*f >H 5 2 |C*-Citf 
63S*0D3I«G5 7*»*U *03fffl5 7(D«fi(::f&» 
1 5 5 f * LT^- h«« 6 0 £EBi A L , l*frti> 

[0012] ^^4aia(="r*itf. ^-hsaeocm 

5 fc-F— h^I±£EPAn Lfzii^ir. ffi^pS^x 
;H5 3i:f^r/^5 6^M^^ UMAX h 7 2/ 

[0 0 1 3] fcj3. *IJH«»lCfcl*"Cli* A*»»*b£ 

»Ei»K©*=* ! a>Ji(=/<--*ft"*"«*©«fey 

M ioo] ®. <jli o o>*isatilitt£o«R*flH* 
■easy, ckdjs^tv^— ^-f >(*/<— fc*<BC« 

[0 0 14] 

BE) *<S5t^it. S5l*fMtt«3L "Tttsb^ai^A^V 

fit, ctt?>a>»(©aic»isf ss^oBffiffi* 
Ih7>yx^il *>y3>**«t LfcH*oa>tiJMa 

[0 0 15] S?\ Sft. AKOttlb 

Jl l*a«**g^m<b^m^« ±(= it'^^ ' W* 

fiircfco-c^sHSA^aoafc^m-efcSo a^h 
i=. ei^nsfsaiooo uBicsFffttsrat. wia 

[000 1) BIcSKft^B. W*>. tt»^W*tt»» 
<ooo 1 >^iS] < t-eii^^<D^tt. m^^^ig 



(6) 



#i¥7-1 3 10 16 



safitfc^s^r u*5i:^5Baa*<^i:r<^o z*i 

[0 0 16] ^-^^-Cfe^*<. mFfH^^lcJ;^^ 

***wra*h^>$>x*i::tty*tti*. -tiiii^ 

So 

[0 0 17] *«Uf*. 

»ft£3j-:7U*(DV— x£ KU-f >IB<D3ia«3l[*«** 
[0 0 18] 

ft^w*fi»»< oooi >*is]irsit > -rft^^iea 

^fa®*t§& {oooi) ®(c2Ffr**|S](=5S*t§«fc5^ 

[0 0 19] S20SIl?fe5^7Sfl)V-Xi 

a^tt®fa& (1 1 2_0J ^Ic^ft^fticft^cl; 
[0 0 2 0] 

■**Bfl«*B**«B*»*» 1 PP- 325 (19 

94) i=EB*Jh/ci**«fc5l=. es^W*eJi»<oo 
o 1 >*iaicaFff&*fl(ctt^**LS*BttSitft*ej 
KMKfl * *v6*i£a> 5 «S»:: ft & 1 1* 5 
* 0 C*U4»»tf-e#jL*fct>tf. <0001>^|S](c2FtT 

**B^-es^ufcj:5ic. Mttift&BSkeHk t-ttfc 

*>. y-xfc KU-f>BtB*i*«**Hi»*MB«B 
[0001 } BlzVfrttJfrftlKSMi* cfc 5 lc^fIit$:IStfr 

tLii. toooD aic^t tt*fli=fcit*tt£«*a> 



[002 1] CO)J:5«:«^a>5»»ft(Dll*tta>»**< 

ft. *ffl^t:^fitu. ncwta 

(DftttSTCf £ z £ *<fltTt$1±£BStf>£ z <t icotttf* 

(&«jMa*h?>yx*a>»**i* 8frfHa>cfc5icv— x 
t Ku-f >B*3S*L4«sS3&<A*aa>Kfc3i*a>jsa* 

MBJaSfc (O0O1) H(-¥frtt;&lS(z»*i£cfc3(:rJ- 

y-r*— Ko>»*i=*5L^rt. ««Raa>«au£»£ to 

00 1) ®lcspfr>B:*lSl(-*'&<fc5l^t"^zi:l±. va 

(D*6-c tB*rti(D«*»tS*«*-r * - £ citt^are 

[0 0 2 2] JB2 0>RH(c»LTIi* *3Sffi#£l*ttE 
ttv-xi Ki/^vHomKtf. A*aDMba** 

jsa*ffl^fc»^ic»*a>a*t?&^ztic*sL. & 

Tl=*-<*«fc3l::, A*at?**a<b&*JM6a±:a* 

at? fcwua >*isa t a>tsai ±om lmcs-^t v 
-x* Ku-r >B<DBa«a^ii*"rs^*-XA. m 

[0 0 2 3] S^f. tta«»a>»lMCOLxTft*ltf. A 

*a«<k3i**»ai*. i*iit**i/u =i >*eaf= 
tt^<#itf. BW#*i=*ita«$B«**L-c^-c. 
«a¥Ml=««ftBa>«tatf*l*B»«ki:* '>tt 

at?feor. zcD^^^t. <D5E*awctt**>y 
n>o**saichb^4x««ai(=&or^*o *&iz, a 
*aa<bs**ttaic(*2H. 4h. 6h#ch*gnd 
i^i^ y conn Mitt s tsit^ t a> * #«e-t * . 

[0 0 2 4] ZCDtztb. H»flOWSi*h7>^*© 

Sit^lcMffl * *tr L^fc <fc 5 ttm ft / < ^ - >iHg*>m 
tttt^«0)^-h«jiOiES*fi-ofci:#lc(i. S*a 
^ h^V^X^CD^-VV^H^flcfflCOlS^**^— 5EIZ 
ft&ftL^fcto, l9EB^I=«fc* hu>flfl>l#jft»h 

^>vx^ii. v— xt KLz-r >raa>s*i«aE*<»*-r 
*ta>i:a)taiii=3SLfc. 

[0025] ;^fc. A*a«<bS*#« 

a^ J: ya^cD/^ — >ES^1^0)M©^- hffiit 
Z^&<D«»j»»h^>^X^»=»LT. BSdlCV— X 



(7) 



3 1 O 1 6 



fee *a>jl§PL t#»*h7>y^*0)±8ffll^-h 

*jittiLfc. consols** v— xtKu-r> 

>*JU»«HO>tS»*ttffiiB»tt 11 120] ®T*fe£> 

[0 0 2 6] «IEBa^lC<fe*«#»*H^>v 
X * l= fc l*T* # ft V — X * K U -f >M 

[0 0 2 7] isl±(DttHI=*-^^-C. iftfEm 
«fcoT*JK»S h7>»XiiO*>Ilt, :*-?B#BS*<M# 

[0028] mis. A*a«*ba**tt»o>is«¥» 

BtBft (J_1 oo) S^iSItL, ^(DiiSC/M 

wis±affic=s*LrSie*iPi&*iM4i soft 

o«ft^M*(aft«<oo o 1 >^rS]ic¥^Ti^f^iSt-^L 
ii\ c*nz*y»iji**i*«»»*h^>^x*i*. Si 

tSft {oooD ®irWrT?fcy. Mo. 
j£Btt«£A¥ftBffift 11 120] Blcspff^asa) 

H h7>vX^^:Wo 

[0029] *£(c % AAAMtftaXWIMalMHm 

J?Jc®£. TOK£«Bl::»LT¥tT;&ia*SlMi1 2 oft 
SJM-MtfMdfcU Mo. «flEA*aUMba«JMS» 
<D*SA¥M*{a»»<ooo 1 >*(S)(r¥tT(rff^LT 
[&IW**L'6«3SEa>gttl4«rE»<bS**«Si<0«a 
^MBJggfe {0 00 1) B(=¥frT?&y. Mo. 



^^»AHttM*9nnittik n 120] ®(c¥*r«tfc 
3<dt*. »iar;)B2a>»H*Hi*(c»ifc 

[0030] es^wBJta n 12.0) 

{1 120) fflit*JlM(raa«3S*/h*<-e#*ffi-C 

{1 120) ffi^3pfrlca*J:3l=*^t«rtf * 
c <t f * <£« L **-0>flMBtt * H± * 1* « fctf> 

irfcur. ss«»o)*^-6«fiP* {1 120] mtw-tt 

[003 1] JSl±<DHfittWa>*S*«=«^^"C. **w 

r*. «raa>«fe3fe«i<D^a&tf*2(o#a*»ffl-r* 
ffl-rtLtf. A*»K^ba*a)*isSi***tt LfcWM* 

ra*t-&*3Sfl>«ft«tS*«*U* Mo. ^-^^icfcit 

-6i|iaHtKflt*»6ci:^t?#-&li^yT?*<. ^J* 
If. 3 0 0°Cei±©Kffl««T(C*3t^TtS36(=»# 

£f =% C*L&0>C£l** 2H, 4H, 6Hft4f"#"-<T(D 

A*S»*bS*l::oi^T*j*yjiOo 

[0 0 3 2] **WCJ: y»&ll*#»»8»i. 10 

oorva ia±a>«*£»M£ *» o<fc a rzutf^m 

tife^bHVDCgl, BTBgf, SVCMW 
^m^ffi^^SllCiSffiLd^^^'Cfcy. 10 
. 0 kVA^b 1 0 0 0 0 kVA!Mft#fi^t^<fc5 
iCtttWiltf. TOi£ Lfc cfc 5 fcAft<&iift*lfflU:iH*-6 
OXE336ififtK»iJ!M * *flMW~* - £ £ rJ 

[0 0 3 3] 

[0 0 3 4] in 1 li^icfc^ii^as h7>e?x^ 
(D«ia>Slffi<Wa)»l**^-r»aH-c*or. (a) i± 
mrtta>±R»»*^-r«K««H. (b) i«a>A- 

ho 

[0 0 3 5] m 1 (=fil*T\ 1l±n+S!Jg. 2lin-g 

KU-f>H. 3lipI^x;H, 4linSv-xH, 5 
oiiv-xia, iir*y— i 2ii*flMt* 

m* 1 3 1 2 a>±aa. i4(*m^a^h 



(8) 



*$B3¥7- 1 3 10 16 



[0 0 3 6]^*Sffi12W:fcLNT, n+ S0X/\ 

Bttttl=*Ml**U 2(DpB'>xj|,B3« 
*><±g@l 3£tgj£LTl^o SMEpSWx;uB3(Dg 

n^V~ Xll4jWf0/££*U TOIHnSiV— 
XJB4a)»«»»l=tt. niV" Xl4^t>pi«>i;i/ 

Bi 3(c»LraKic«ya*3h.fc«i*t^i«it**tt© 
kbbi ia<isg£*t5o n+ mm 1 ©BBtta«i=i* k 

U-f >B«9tf5l— S^JWSft, pI^UH3(D 
■*BaimiBllttBII=aft*nBV-XJl4 0-«CD 

a®i:v-XlS1 otf;*-— 5^t£££*u& 0 

[0037) H2 (a), (b), (c) [±A#aftfl;&SK 
(D#eSi(=te«tS*fi»^S*-*-BlWH-C**- 0 2 
(a), (b), (c) icfcixr. H-s|iB(C*ySLMC1 

2 0 4^ K^a1, a2, a 3(:ifcl\T a 1 li 
%.&&=f-<b< 1 0 0 0 >^fS]$4. a 2(*^^< o 1 o o 
>^ffi]|4. a3l**0><0 0 1 0>*ffltt"efcy. * 
fc. »IB< 1 00 0>*fiH*a1. <0 100>^[S]f4 
a 2, <0 0 1 0>*lS]tta3CO^tl J ftt<7)f6fC^LTS 
lt^rS]|C{$L^^rn v iStt^c ttt?fc£o ^LT. HI 2 

(a) <ommv7*-f&5izm&<i ooo>*gj*ii 

a1. <0100>fflf4a2, < O 0 1 0 >Mt4 a 

3 (D^ti-fwr^ffaB, Bn*«ic*iait«frsB 

(0 00 1] ®"Cfc^c B2 (b) <D 

-TJ:d(=lltE<1 0 0 0>*ftia1, <0100>^ 
fRj«a2i:4"l>36>^a>3B>lt**L< LX#t> 1 ). ffiEtt 
BttclcWr&BA* (J_10 0) atffcy. 02 (c) 

cfc5l=WE< 1 O O 0>^fS]$fia1. <0 
1 0 0>*lRJtta2*fc+'0*>b(DSeSI**L< LTSfr 
y. MOhJE<0 O 1 0>*Ifi3tta3 £t&»a>+'i>fr t> 
(DIEBa)l/2<Z>IEK^SS*?y«rE<oo 1 0>^fS]$fi 
a3 C:fi3ri-<&<J_1 0 0>*fi(»l= s l l ffftB36< (1 1 

2_0} ®Tffe^)e 

[0 0 3 8] C<7>i§^[C s B 1 rc^LfcBJMtt* 

*SM*S«1 2©i$iii 3*<A*a@Hb& 
*0>*«a<D»E (1100) Blc-Sfc-f -ScfcdKfliJ* 

(D*ISaa)IIlE{1120}B(--a-f 4«fc3JC fit, B 
1 4*< {000 1) BI=WI=***5l::Bri*tTl* 
[0 0 3 9] % 1 a>Sttfi«l=«*?*«*SS* h7>vX 



81 0lcBr5£«tt0)^«i«E««t«Lfc*B(ca3^T. 
^f— KBS1 1i:v-xS®1 0lc*JLTIE<7)^— KB 
E£{ftitS<r££. »E»»7 0:fc#<i:BB8l=**:/* 
jU63WB*4*i**3l=ttyB*1 4T?»-r*5C=. K 

1 0l=lftfr3BBrt«SM'U ca)lSMK7>vX^[i 
3*->tttti::fc«. *l*T?, y-hBffil li:v-xt« 
1 oiz»LTftO>y— hUE^*> 

tSl OCcfil^5«aEl*3lt*ff. -<Dl!f»*h7>y 

[0040] *Hffi0ijiZcfcH(i. ai»7i*-?-a>ft**iPj 
3b<A*aK^b»*a)*lsaa>iKrE< 0001 >*ifi]»*ic 

3FfTlcft-&«fc5l^fit*3ftTi3y. *TEIE<Dy— hWE 
£«»B#(::|JE**«:«B 8 6 *<fl£ja**L 

WE^-V>*^»*BI*. 7\*aft*b3SiR(DW. 

jgfticfc^T. meffiai&fcycDB^R&tfB^^fs 

^ (4f>^y>^#>K) <D»*^<P^B(=«:y. * 

©v-Xfc KU-f >B0>B*v«B*MIL<«lt4*i** 
dicfe^o *>B*C:I±BSM 4l±»»ifta>*## 

[000 11 EO^Stfu SMO'J^tKOOO 1 

[0041] 0 3 (a) 3^6 (e) liBUC^LfcB* 

saie h^>vx^a>B*xBa>-«*^-r.»rB«)aBT? 

fei>o 03 (a) sfifvfe (e) l=fclvt\ HI 1 ^I^CfS/dc 
BKirttHCft^ttttTl**. B1 I^LfcBSaSB 

[0042] S"TB3 (a) {C^-Tct^lC. n+ S<D*i 

«l*«tt«*U 3BSB*fi (1100) 

sbi 2ic&4cfe5ic«iyaaLfcA*ftft<bai*a)iWS 

&<^X/\ (n+BB) 1 #(C03 (b) l= 

^"Tcfcaic. JMSa^x/M C0±SB 1 2«ic. 

Bi#«*pB0)^i**»x*BiPLa3^&xe** 

£'*jUjft«£l*TBBa>i«m*£:B*ettofcpB4x 
;u^3$ff^-T4o *i^H3 (c) lc^-TJ:5^. p 
IOi;H 3 <DS® *ff»M(=»ft L-CIWbBtB* 

L, ZOIt^bK^^X^lcLXnfi^ttft^^XDJT* 
»#ttl=nfiV— *B4£JBia-f S. 

ft. nBv-xB4 0)aB*»»»^it<bLTflBfc&lt 
1bB«BAL. Cfl)ifc4Hb«67X^i:LtnBV 
-XI 4O$0^b p 3 n- KU-T> 

B2(c5t-rsai»7*. ^a>ft#*rp]*</v*aKfca* 

a>^a^x/\ 1 <D< O O O 1 >^fp]**l^¥^T(c/c>:4«fc 
51^ h'^X'yf^CctotffMt^o »^tB3 



(9) 



WMW 7-131016 



izmtaz n iv-xi 4 owmo-^&mt urfesis 

^Cirlc^oT^-r^o ^«c^3 (e) ic^J;? 

tic. pS^x;ujg3(DStti®^«ea>Sai®lcS*^ 
n & v-xl 4 eoSBd&HftlKfr £ ft* v— x«« 1 

vX*£5£/*£1±£o 

[0 0 4 3] B4l4*«H(::cJ:««JM&X h7>vx^ 

a) % 2 offi £ ttstifrtB r fc o r . 
(a) (4ttjfto±stt£*?*SflfJ2B« (b) 

[o o 4 4] HUdfci^T. 7i(imi^SaJ. 

±sn 3ic»Lr»tnay*fiii=i soji^ms* 
■raffias. 82 i±±sbi 3ic»LrsfttHHiy*iPiir 

1 5 0j*a>flflE**f-&«B. 8 3 f4£«ffi1 3I=»L 
4:Hi:«*K*l=f*Bi:»»tf*l+TL^«. fit, h5 

±mm 1 3 *<A#Siftfcs*a)*»aa>liioo}Hrc-a 
*-*«fc5(=»#ixTi^. *fc. *«7 0>«iij&<WE± 

S91 3i:»LTilS«»tl 5 0JtO>ftJS*ft-r» 

ft«***aao>< o o o 1 >*fii(iirsFff «*ian=a« 
[0045] ^(omzcDnmmiz&i^xit. atw 

C tore. SB1<0«»7 1 14. KrE±*B1 

3(=»LrB»ti-ByatfRB»tniy*fiii=i so&o^i 

(D3J8P7 2 14. 1fflE3E«ffil 3lc»LrSHft2O0)« 

H83 t«rE*«ffii 3ic»LTB»tnayatfKB»tna 

y*fll= 1 5 0ftOftJt*ft-r2O0)«IS8l. 82<tlC 
«fcoT«jaL/=«L 8B3(D»»7 3 14. ttE±«B1 3 
l=»LTSlt*:i o(Z>«S8 3 £*IE±«ffl1 3tc*tL 
rJEttt|-*lRll=1 5 0*<Dft*****lllfi82 t(Ccfc 
oTilJLfcfl, *4<7>SI«7 4 14. ME±*B1 3d 
»LTSltt4 2oa)IHE8 3 £tflE±»ffi1 3(C*tLT 
RB*lt^rS]lci 5Oa0)ftflE**-r*«lfi82 £(=J;o 
r«*Lfc«-CftoT. frlH«fi8i. 82. 83 <JHvf 

[0 0 4 6] TOE«j»i::^*ui* maojs 1 (7>n*fc#j<h 

EHSI=* V*^6£>JJ2/£®f4. A^ftBMb&StO)* 



<ft«*«ZtA<T?*4 B *fc* ^->^lc!4m3Sl 4 

i*ca>»**fMft*a>:fc*tt {000 1} fflzuMrfcrt 
j**h9>»x*i=it-<r*»»o««*8tt«i** 

[0 0 4 7] 8K. 05(4. 
> »X* <DS§ 3 0>«t6«*^«K«fiRH-efcoT. 

(a) l**asmft«*?-«Bffij*B^ (b) I4*<D 
C-C SSP^(D®r®«fi6B-CfcSo 

[0 0 4 8] B5(Cj3lvC\ 75 l48S5(D?$ffi. 84 (4 

±mm^ 3ic»LTB»ti-*iRii=i20fl[<Dflft«ft-r« 

85 I4±«B1 3I=»LTRB*W-*I6](::1 2 0jg<£> 
ft**«rt-*HL 86 I4**B1 3(=»Lr¥lT«:«lfi 

-efcy. torn. H4i=**ftfc«rts*£Hi:»jaM 

[0 0 4 9] fits ffii*<D«i;&tf«2(D3Slfe«(ca3 

ivci4. ¥SH*ttfii 2(D±S®1 3#. A«AM1tii 
flia>JM&aa> M100] B(=-»^*cfc3i::*#h/c 
i^fcatcttu ^a>«3 0>**«icfctxrr4. h5E±S 
®13^ A*aft<b3S*<D*iea(D n uoi biz 
-»-r-&cfc5i=atf*LTi^o ^7(7>«M(co 
ivc*. «raa>!B2a>siJ6«(ca3^ri4. ^^17 cd^jii 
j&<«rE±8Bi 3(c»Lrsiea»»t 1 5ojsa>ftfl[ 

«l=*5ivci4* 3J»7 0)«fi35<ttE±affi1 3|;^Lt 
1 2 0«<DftjeSft-r2O(D«fi84. 85£»E±«B 

1 3iz»LT3Fffft«0fi8 6 fc^6*or^«ta>-c* 

oT. S?JlBil®84, 85. 86 C0L^^*^-V>*;U 
6<Dfl&fifcBlcft£«fc3(cLTl*£t(DT*So 

[0050] i»iH«rti=«fc*Ltf. »aa>* 1 a>Xttfl& 
L^fcfey. ^tiiCcfcor«jiBsa*^cfcSKt*Da>a#a 

^ K^VvX^lcit^T. *7R(DV- X*!: KL/-f >Pb1 

[005 1] ^(Dif^t. ^->tttaix*«aE1 

4(4 {000 1} mz*PffUfo£\z%ttiZ>ztlzt£2>tz 
»IHM*(c«J;4Htta)«»ja*h^>vX*rcit-< 

[0 0 5 2] ^2(7>H*fe^JSl/^3^|ISfe^J(C^ 

*)Sm*jamho>i>x^<DfiJixgi4. ttao>JBia> 
ur. ]Ri&i;«2a>xtbfli4. sea®^® Uiooj 

±«ffi1 2(c^^J;5l=^iytbL/t7 , v^am{b^(Dm 
BI^IAIS, m3(7>Hffi<5iJ(4. ^p H 0 ®^{4 {112. 



^^X/\ 1 0)<OO o 1 >*filtt(c¥lTft*l«)(-*S* 
tfB3 0>g|jSfe#J-Cl*. HI 4 (b) & 1/0 5 (b) (CH^ 

[oo5 3] m<* meit* *«^icj:^«sa»h^ 

or. (a) !*¥©!!. (b) lt^0>O-O f t&o&rm 

[0054] H6 (a) Rlf (b) (CfcUT. 77 ItJB 
7 0>ai». 7 8 I±«B8©S|«L 7 9l±»9©ai»"e* 

I*. HC»#*#ltTl*S. 

[0 0 5 5] f Lt. 1 2C0^S®1 3I*. 

A*»«<ba*fl)lMSaa> {0001] Blc-8tf-4*5C: 
«J***lTj3y* f(DtMl 3 [CI*. ±SS1 3l=*t 
LTSlt<D*rS]lC naV-Xl4^?>pl!'>XjH3 

3ftJfefl£«J&*£**»7(D3l»77* 6ftfl2fl£ttrt^fc 
7g (D^-r*t^T*&y. MO. «7JbM»9(D9l«P 

77. 7 8. 79 a>#«Bi** A**Kft:S*a> 

*u ^fuc^y. ^-v>^;U5(DJ^ia®*^ A^&MMb 
a*a>*ttfta> H 120) Hic-s^acfcSizflWSL 
TLN^tCOTfe^o c:a>JB6\ ^f-KlMi 11*. ffi7 
0)91077 G>±HB(=EBl**L&V— Xfg1 0<t<D& 
»£R&Cfctf>* ttffBt (BMWtL) ***LTV— X«« 

1 0±|cS(2Lfc2BBIMR>l::L-Clv&. ftjS. 

ajWb3i*a>JM>aii3i(=ei^r(*. is®i3i:§i 
t?*y. mo. n i2o] mtvtm#mit* ftft£i 

2 0|£<b L/=£ftl=6ffi??4Er'&<DT?. ^(DBACOmm 
(H(Ci3(+*»7 7!iSJB9(Dai»7 7. 7 8. 7 9 (D#ff& 
I*. IvrfttiWK {1 120] Birftotl^. 

[ O O 5 6 ] #2§t*&« 1 2 a>±SB 1 3 lc. 

*»fi(Z>«'hft»»7*Ki+. c*i&*«7a>*«sfi* 

£^sc£a<T?ft£<k<t£[c. yawnr 

[0 0 5 7] C<Dtt40>XlkMlCJ:*U2« *>B#<D^ 

<d*£S&i*<ooo 1 >*iRi(=¥ffe&^&* H"J&a>*£ 

SI1 3i:SLTll"Ciy, Mo. ±@ (HtklB) 
^«*<3flJ^. 6ftJ^. ¥ffra2Hl3*ttLTl^JS7 7!i 
JB9 0)3I»7 7. 7 8. 7 9 <Ot*L^*L0>«lfi$A*aK 



(10) ^7-13 1016 

itmm<omt£&<»< ± 1 oo>^iDittic-a-r^j:5(c 

{1 120) HClLTl*&(DT?* 1 

7bS*3 0>£i8fefl]£H«{:\ ^^>*;l/6 0>»jatBtt. 

A*aftfca*a>*tta(=*5it**&ffi«afc y ^>®^ 

ftfR h^VvXSKlfc^T* t7R0)V- X£ KU-f> 
BO>a*L«3!E**L<«3**li-*wt*<T?#. Mo. S 
MftftSttSC tic* »ttBB«Sfcy<D 

Aaw«Kft«KM« Aft < -t Z> c £ ft « «fc 5 left 

[0 0 5 8] H7I*. *»tfl h 

[0 O 5 9] S7(C^txT. 710C*JS1 0<D8|flL V 1 1 

1**1 ia>»». 7121**1 2 0>g*»-t?fcy. 

[0 0 6 0] f Lt. ¥*{Mfi«M 2<D^a® 1 3li. 
A*»*1bBHR0>*ttaa> (0001) Bii::-Brt-*«fcaie 
fl|***lTfey. ^<7)^®1 3 (CI*. ^®1 3 left 
LTSlS(D*fi)lC. nBV- XMAfr* P i0x;H3 
^LTn- SKU-OB2fc*tf31-r-6S*oaB[a> 
»ffl7jb<RI+fc>*U ^*l£(D*»7l*. ±S^blt, 
*B»«3^6tt*«1 0<D3l»7io. IMl*6#Ht«M* 

1 2 0>aiW7i2a)l^*L^"C*y. Mo. SB 1 0 7bM* 
1 2<7>3fgP7io. 711. 712^^111*. fctl=. A* 

•*fcS*a>*tta©<i.i oo>^rS}$*ic-a-r^>^ 
/v*ft»^b»iRa>*teaa) . { i 1 2_°J ®i^-&^^cfc 

[006 1] C(Dm5(Z>HS6#JlCfelNTt,. ±$S1 3 

cc»LTS«T?*y. mo. ±m anam) o>mm<^ 
m, *ffl*a>6ft^. spfrEaffl^*ftur^sai o^s 

*120>3ttt7l0. 711. 7l2^ j etL ; ?^(DAftfteilil 

* ttg>Btibmmo>mt&&<»<± 1 oo>^iS]«ir-Bc 
a«ft^*a>*»aa> n 120) bicltl^©-?, 

B>I^omi7^Sm4(7>||ffi«i:PI«ir % ^v>^;U6(7> 

j^aai*. A*aanba*a>*«s«ic^i+**fiBaa 

K) a)a*<'>3St^®(C)S:y. -t^irj;orfIfHBa^(=«fc 
ft** a>-cfe«. 

[0 0 6 2] M^O)m4Rl/^5||Jfe0lJlCfcU> 
T. A*aftfcSI*a>*ttft(D< 0 0O1 >^fSlf6lc^ 
tT-e. Mo. **BB1 3iz^LX3 0&(Dfk^tii^rm 



(11) 



*#&a¥7- 13 10 16 



& {1 120] H£ft**^ H 1^0] 

ifllE {1 120] @li^-V>^6(0Jf^jS@<t LT3Kil 
[0 0 6 3] t&±0>&nMm\Zt$l*Xit* hl/>fl0 

x^ k u-r ^om.w&ftt n-<owm±.\zwMMm. l 

&fii 2(^^a@i 3 ^ A*^^b^ma>m^a> {1 
120] ®i:-r^li, ^-v>^;KD^®tSrlH {1 1 

[oo6 5] *mmm\z&tu^ ^^>=^j^mm\t 
{1 120] mzwn\ztd:z>&5izfim£ixxtev . a 

(?>^u>^7t-c>K) 

$m h7>vx^ letter. t7^v-xKu>r>h 

[0 0 6 6] [g|9(3\ *3PJ3lC££^fMfc!)lil h7>vX 

Mz^^^tzmmwrnt^cm^mmiz^xit. 

KJB. 16li P Ift>^Hs 17f£n£lV— X 
[0 0 6 7] CCDii^lC. d9|ClH^a>^3a^ 

vx*l*. ±SBi3*W*»Wk»*0<oooi> 

^x^^^ttfficotticgsHftBaEcoeBi 4*< too 
[0068] m 9 ic^^com#5am h^>vx*ii. m 

1 cv-xtl 1 OI^Lttoy- hiESft$St§ 

i9i)\bv-xtgi ociiria*5«sei 4A<at^^ 0 c 



[0 0 6 9] B1 0(£. SSSbS h7>v7^(Dt>K 

it*%w<Dnmm 1 1= ^s^am k ^ > vx s <d*# 

K1EI*2 0V, s ?*>*JVJ&1iLWta)***)7& 
mitmzi 0l6cro-3a>»fi-T?** o 01 OlCfclvC. * 

[0 0 7 0] C (Dcfc5l=. *»M(DSIJfe«I=«fe*Ltf. 7\ 
*a»ftSI*a>*<S«^ 1 2lzfl2j*LfcS 

[007 1] Hi 11*. 

^VvX^&t/BWQOBflS&S h5>5>X*** 3 00 
°CC0@;Ua(*3T*1 O O 0"ftBI©8«lttRSffLV SfiS 

[0 0 7 2] 01 KcfclNT. ®r±**M(= 
Sh^>vX$0>frlEfttt. 0(iHttOWMh7> 
vX* (OfnBttttT Sot, *«H |c * £ HS2»^ h ^ 
>$?X*I*. &a(DS#a£h^>vX*(Cifc^T. e 

[0 0 7 3] Z.O&5IZ* **M0>S8lfc«(=«fc*Ltf. A 
6ft4*W»« 1 2 (::»]« L 

vx^a>e«ft$*fi(c^±$-t±sct3b<pr«g{z*^ 0 

[0 0 7 4] gE<. 01 2li. **B^(cJ:-5«fitS&Sh 

7>vx^sf^t*ffl i caym&m&zszwmm 

[0 0 7 5] 0 1 2(ZfcU^r. 1 8 l**«WCC cfe*«# 
5a^b^>v>X*. 19lrt#Mh7>vX^18© 

*i»*ff3*a0»T?fty. *o>«. s 1 izT^ztitzm 
[oo7 6] fits A^seftssofei^x/M 

ih7>vx^i 8*^jaEBu. «HB*«a^x/M 
o>ffta>»»rc % tSMh7>vx^ 1 8$«»-r*fc 

I C 1 9 SJ^*iBKLT^*t,<DT?fc*. 

[0077] ^©<fc«5^BBSic<fcttif. «HE*ea^x 

/\1±(=. m»»Sk h^>i?X^ 1 8jtfl C19^ 



(12) 



t#ES¥7- 1 3 10 16 



[0 0 7 8] 

tb^r. su</jN^<^-^c<b^<T?^. aiHiai££tt 

o fc«*»R h 5 > V* * - <t ti<X* £ £ <t In o Sft 

Slctb^T. »L<«»-r*-4:36<T?**fc^5aill* 
A*Sft<b£*<DJMSa*«*t£ Lfc«#»* K^>v 

[01] *^|:^^Mh7>yX^$1(7) 

[0 3] a#»*K^ *«***xs(dhh* 

[04] ^CF^^l^M h7>vX^0S20 
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